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condit ion yu = 0, where b and 3' are a smooth vector field on M and the unit 
normal  vector field on aM respectively. Then, there exists a cont inuous D'~-valued 
process X such that for every c~ ~ D1, X,(ct) = ~[o,,1 ct, t>~0, a.s., where D~ and D~ 
are the space of  all smooth 1-forms on M endowed with the Schwartz topology 
and its dual  space, respectively. We consider the D~-valued cont inuous processes 
yA = (A-~/2 Y~)t>~o and Z ~ = (A-~/2(X~,-  AtE)),>~o, where Y is the mart ingale part 
of  X and E is an element of  D~ such that, for ct c Dl, E (a ) - - l imr~ Xr (a) / t  a.s. 
Our purpose is to show that yA and Z A converge weakly in C([0,  oo)--> D'0 to the 
D'~-valued Wiener processes ~ and "0 with zero mean and the covariance 
functionals ((a,/3))(t A S) and ((a - du~,/3 - du~))(t ^ s), respectively. Here ((a,/3)) = 
~M (a,/3)(x)m(dx) and m is the invariant probabi l i ty  measure of {x(t)}. Also for 
every a ~ D1, the exact 1-form du~ is defined uniquely by a differential equat ion 
related with g, b and Y- For  details, see Y. Ochi, Limit theorems for a class of  
diffusion processes (to appear  in Stochastics) and N. Ikeda-Y.  Ochi, Central  l imit 
theorems and random currents (to appear) .  
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Let [X ( t ) ,  Pa], a ~ I = (l, +~) ,  -oo<~ I<oo,  be a diffusion process with the gen- 
erator qd= (d /dm)(d /dx)  and the Green function G(s, x, y). We assume that, for 
some a c I ,  
G(s, a, a )~s  ~Lo(1/s) (s~O), 
m(x) = m((a, x]) ~ xt3Lm(x) (x~oo). 
where 0<~ a <~ 1,/3 > O; L~, L~ are s.v. (slowly varying) at c~; a(t) ~ b(t), t+O [tl'oo] 
stands for lim,;ot,~o~] a( t ) /b ( t )= 1. Let k(t) be the inverse funct ion of  t~ tin(t). 
Then k(t) is regularly varying at oo with index 1/(/3 + 1): k( t )~ tl/(~÷~)Lk(t)(t~oo) 
for an Lk S.V. at oo. 
Theorem. I f  a function f on I satisfies f ~ L~oc(m)\Ll(m) and f (x )  ~ xVLs(x) (x~oo) 
with fl + y >~ O, c~+/3+7>0 and Lf s.v. at oo, then 
Ea[f" X~.~)(Xr)] ~ t~+~v-l)/(t3+l)K~v(t) as t~oo, 
for a K,~v s.v. at oo such that 
2 (~+) ' ) / ( f l+ l )  1 /~ -~- ")/ "Y 
+7 /3+2 -~ 
xc~(t )G(k ( t ) )L~( t ) "  ' if~+~,>o, 
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f f(t)  dy /ffl + y =0. 
L:(y)L~(y) 
K,~t~v( t ) = t3r( a )-' L~( t) Y 
The result for the case ct + fl + y = 0 is also obtained. 
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On Asymptotic Behavior of Transition Density of Markovian Diffusion Processes with 
Small Diffusion: A Stochastic Control Approach 
Shuenn-Jyi Sheu, Institute of Mathematics, Academia Sinica, Taipei, Taiwan, China 
Let x(. )---x~( • ) be the diffusion given by 
dx(t) = b(x(t))  dt+ eo'(x(t)) dw(t), 
x(0)  = x ~ R" .  
We are interested in the asymptotic behavior of the transition density PT(x, y) of 
x~(.). A stochastic ontrol method is proposed to study P~(x,y) as e~0.  As a 
consequence of this, we will obtain a Ventsel-Friedlin type result: 
f: l ime21ogP~r(x,y) =-  inf ~ [I/k(t)-b(ck(t))ll2dt e~O ~(O)=x 
th(T)=y 
where I[~ - b(4~)[I z -- • a°(4~)(~,- b,(&))((bj - bj(&)) and (a ij) = (o-o-*) -~. 
The Double Points of a Diffusion 
Narn Rueih Shieh, National Taiwan University, Taipei, Taiwan, China 
Consider a Markov process in R d, with continuous paths and specified transition 
density functions. Under a set of hypotheses on the latter, we prove that almost all 
sample paths have double points. Then, we show that the diffusion in R 2 or R 3 
generated by a non-degenerate elliptic operator has double points a.s.; this extends 
the classical results of Dvoretzky et al. for Brownian motions. 
Random n-Simplices and a Central Limit Theorem 
Yoichiro Takahashi, University of Tokyo, Japan 
Let Bb . . . ,  Bn be independent copies of the Brownian motion on the d- 
dimensional torus. By virtue of the flatness of the torus we can define the Brownian 
random n-simplex B(V) for each n-cube V by 
B( t )=Bl ( t l )+ ' "+B, ( t , ) ,  t=( tb . . . , t , )~  V. 
